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DETAILED ACTION 

1 . The non-final rejection mailed 5/09/05 has been withdrawn because the rejected 
claims are not the amended claims. 

2. The Declaration filed on August 1 1 , 2004, under 37 CFR 1 .131 is sufficient to 
overcome the Giger et al, reference (U.S. 2001/0043729 A1). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-3, 5, 9-14, 17-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the combination of Nishikawa et al., (hereinafter Nishikawa), (U.S. 
6,058,322) and Cabib et al., (hereinafter Cabib), (U.S. 5,784,162). 

As to claim 1 , Nishikawa teaches: 

obtaining a medical image having a candidate abnormality (Figure 1, Step 10); 

segmenting the candidate abnormality in the medical image (Figure 1, Step 20; 
Figures 4-10; Column 7, Lines 61-63; Column 8, Lines 34-46; Column 9, Lines 1 1-62); 

extracting at least one predetermined feature from the segmented candidate 
abnormality (Figure 1 , Step 30; Column 3, Lines 13-20; Column 7, Lines 63-65; Column 
8, Lines 47-67, Column 9, lines 1-10; Column 17, Lines 7-67; Column 18, Lines 1-67 
(e.g., Size, Contrast and Shape Irregularity of Microcalcifications), Figure 26; Column 
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33, Lines 62-67; Column 34, Lines 1-67); 

comparing the candidate abnormality with plural database abnormalities 
including known malignant abnormalities and known benign abnormalities (Table 1 , 
Databases "A", "B", "1" and "2"; Columns 21 and 23; Figures 27A-B), including 
comparing the at least one extracted feature (such as Size, Contrast and Shape 
Irregularity of Microcalcifications) from the at least one candidate abnormality with 
Corresponding extracted features extracted from the database abnormalities (Column 
24, Lines 3-67; Column 25, lines 1-10; Column 32, lines 29-67, Column 33, lines 1-61). 

identifying, based on the comparing step, at least one database malignant 
abnormality and at least one database benign abnormality having similarity to the 
candidate abnormality (Column 32, lines 29-67; Column 33, lines 1-61; Figure 27A, 
Malignant cases 150 and Benign cases 160; Figure 27B; Column 35, Lines 28-67; 
Column 36, Lines 1-29); and 

displaying the at least one database malignant abnormality and the at least one 
database benign abnormality having similarity to the candidate abnormality identified in 
the identifying step (Figure 27B; Column 35, Lines 28-67, Column 36, Lines1-29). 

Nishikawa does not explicitly teach an absolute difference determination between 
a candidate and reference feature. However, Cabib teaches: calculating at least one 
similarity measure based on an absolute difference between at least one extracted 
feature (pixel wavelength spectrum) of the candidate abnormality and at least one 
corresponding feature of a database abnormality (reference spectrum) (Column 9, Lines 
28-32, 45-48). 
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It would have been obvious to one of ordinary skill in the art to use the spectral 
pixel features as taught by Cabib as a feature to be extracted in the system of 
Nishikawa because of the increased signal-to-noise ratio in spectral measurements thus 
allowing for better extraction of image shapes and more accurate classification. 

As to claim 2, Nishikawa further teaches: 

extracting at least one feature from the group comprising effective diameter, 
contrast, degree of irregularity, pixel standard deviation, radial gradient index (RGI); and 
computed tomography (CT value) (column 17, Lines 7-67; Column 18, Lines 1-24). 

As to claims 3 and 5, they recite substantially the same limitations as claim 2 
above, except they recite, "extracting at least two features", further shown by Nishikawa 
(Column 8, Lines 47-67; Column 9, lines 1-10., Table 1; Column 17, Lines 7-67; Column 
18, Lines 1-24; Degree of Circularity and Degree of Irregularity) and "extracting at least 
three features", further shown by Nishikawa (Column 8, Lines 47-67; Column 9, lines 1- 
10; Table 1; Column 17, Lines 7-67; Column 18, Lines 1-24; Degree of Circularity, 
Degree of Irregularity and Contrast). 

As to claim 9, Nishikawa further teaches: using a region growing technique 
(Column 9, Lines 29-35). 

As to claim 10, further Nishikawa teaches: 

region growing based on rough and precise thresholdin (Column 9, Lines 23-44) 
but does not explicitly disclose region growing from a point included in a manually 
generated outline. 
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However, It would have been obvious to one of ordinary skill in the art to select 
region growing around the abnormality region of interest manually following the same 
automatic procedure taught by Nishikawa to achieve similar segmentation. 

As to claim 1 1 , Nishikawa further teaches: 

using an artificial neural network (ANN) (Figure 13; Column 32, Lines 1-20)., and 
determining a similarity measure based on an output of the ANN (Figure 13; 
Column 32, Lines 1-20). 

As to claim 12, Nishikawa further teaches: 

using an ANN having at least three levels (input, hidden, output, Figure 13). 
As to claim 13, Nishikawa further teaches: 

identifying at least one similar malignant database abnormality and at least one 
benign abnormality based on an output of the ANN (Figures 27A-B); and 

displaying the database abnormalities identified in the identifying step (Figures 
27A-B; Column 35, Lines 11-67; Column 36, Lines 1-29). 

As to Claim 14, Nishikawa further teaches: 

wherein the displaying step comprises displaying at least one candidate 
abnormality with at least one malignant abnormality and at least one benign abnormality 
on a common display (Figures 27A-B; Column 35, Lines 11-67; Column 36, Lines 1-29). 

As to claim 17, Nishikawa further teaches: 

displaying at least one candidate abnormality with at least one malignant 
abnormality and at least one benign abnormality on a common display (Figures 27A-B; 
Column 35, Lines 11-67; Column 36, Lines 1-29). 
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As to claims 18/1, 18/5, 18/9, 18/11-14 and 18/17, arguments analogous to 
those presented for Claims 1-3, 5, 9, 1 1-14 and 17 are applicable. 

As to claims 19/1, 19/5, 19/9, 19/11-14 and 19/17, arguments analogous to 
those presented for Claims 1-3, 5, 9, 11-14 and 17 are applicable. 
5. Claims 4, 6, 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nishikawa (U.S. 6,058,322) and Cabib (U.S. 5,784,162) as applied to Claim 1 above 
and Komiya et al., (hereinafter Komiya), (U.S. 5,754,676). 

As to claim 4, it narrows Claim 3 even further by limiting the two features to 
effective diameter and CT value, which neither Nishikawa nor Cabib specifically teach 
the use of effective diameter or CT value. 

However, Komiya teaches determining the length of the contour of a malignant or 
benign tumor (Column 20, Lines 6-15, 49-50), this data clearly could be used by one of 
ordinary skill in the art to determine an "effective" diameter. Also, Komiya teaches 
conducting a CT test, (Column 21 , Line 13), which would return a result that could be 
classified as a CT value. 

Therefore, it would have been obvious to one of ordinary skill in the art to use the 
contour line data and a result from the CT test of Komiya as one of the inputs into 
the neural network of the combined system of Nishikawa and Cabib in order to 
determine malignancy or benignancy of a 
detected mass. 

As to claim 6, it recites the same limitations as claim 4 above except it also 
includes the RGI feature as taught by Nishikawa (Column 9, Lines 29-35). It would 
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have been obvious to one of ordinary skill in the art to use the contour line data and a 
result from the CT test of Komiya as one of the inputs into the neural network of the 
combined system of Nishikawa and Cabib in order to determine malignancy or 
benignancy. 

As to claim 8, neither Nishikawa, nor Cabib explicitly disclose obtaining a CT 
medical image. 

However, Komiya teaches conducting a CT test, Column 21, Line 13, which is 
based on a CT medical image. 

It would have been obvious to one of ordinary skill in the art to modify the 
combined system of Nishikawa and Cabib according to the teachings of Komiya to 
obtain a CT medical image because it is a conventional digital image input for medical 
image processing. 

6. Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Nishikawa (U.S. 6,058,322) and Cabib (U.S. 5,784,162), as applied to Claim 1 1 
above, and further in view of Guha (U.S. 5,373,452). 

As to claim 15, neither Nishikawa, nor Cabib teach that a subjective rating is 
used in the determination of similarity. However, Guha teaches using such a feature in a 
neural network environment. Therefore, Guha teaches: 
training the ANN based on at least one subjective similarity rating ( Column 1 , 
Lines 14-22; Column 4, Lines 26-35). 

It would have been obvious to one of ordinary skill in the art to use the subjective 
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intangible property of Guha as one of the inputs into the neural network of the combined 
system of Nishikawa and Cabib to capture the relationship between the subjective 
property and measurable physical properties of the feature under test because neural 
network models are inherently fault tolerant due to the distributive fashion in which they 
represent data (Guha, Column 1, Lines 51-55). 
As to claim 16, Guha further teaches: 

using an ANN trained at least in part by means of at least one subjective 
similarity rating (Column 4, Lines 41-44). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Samir A. Ahmed whose telephone number is (571 ) 272- 
7413. The examiner can normally be reached on Mon-Fri 8:30am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amelia Au can be reached on (571) 272-7414. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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